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-raxat, 

y Tg^ttSXHSr^tf r i §:^mt-rSti*JS 1 X 
>-^jR(iJ; Off 5 - i*W*4:-f-il»**lXtt2fcSB 
[|f*JS6] Bfff2tecO«fei^f4S«d5 S i 0 2 &Xj5fc# 



(2) 

2 

[0 0 0 1] 
[0 0 0 2] 

<7)^^(i, Silicon on Insulator (SOI) Wfck VX 

s o i SWfr&*iJffl1-£ :fe, 1 . 

K#BMk* s *Tlte» 2. ^lt*tBH£fc«x-C^3, 3. 

5. yyfTy^lSStffS, 6. #^fk 

rt^f±, {Rl^ti, Special Issue: "Single-crystal sil 
icon on non-single-crystal insulators " ; edited by 
G.W.Cullen, Journal of Crystal Growth, volume 63, no 
3, p P 429 ~590(1983).^«5:ifc(-4 tfcPjtU-C^-So 
[000 31 #<OSOiaf©4 I T->!)ayi!i 5 *S 

n^t°^^f v'— $-&"CJ^J*-t"5 S O S (Silicon on Sapp 
so hire) #fcfc*b-C*5 9,"*t>J*]ftUfcSO I Sfl?£ It 

jlnyfi Tiffin 77-f 7lSM©^^$^t <t 9 
-a-^v-UayMALfc^ -5-LT{pIJ:9 

J: 9 %<?)fom<D&& 9 a 5 ^f bixTt^o 
[0 0 0 4] ifc$fcift£¥Kfi, t7 7-f 

tV'>5^* S: fT^t5iXTI/ , '5. 0iJ^«ZMR, SIMO 
40 X, lfi9-^-^-yrSO I /<f £"t?£>5o 

[0005] ZMR (Zone Melting Recrystallization) 
t(4S i 0 2 M§^fc»SSS->!)^IS©-S 
MM p»*»»t» ^»±«-*i» L-fc^fflfCifev 
v-y u-ir'-^Wi*/w^f-f-A 
SrJfcJltL-CfilWtU MP*B©**Sfta*ffi4:V— b 
fc^KWttftf-iO^ftift^y =^*SrS i 0 2 Xt-fife 

so ft^n&^#»»e u-c*s 9 , ^ro^-v y -r--^w ^. 
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[0006] — ^ S I MO X (Seperation by Ion Impla 
nted Oxygen) t fi, *S D = V^SflSSI'WMjC'f * 

vaAi-iO s i o 2 J§*^i-s*jfeT?*>5. :©ft 

-rSfcfc^tt^-Y^^^ 1 0l8i o n s/cm2 «± 

* £ flsjj-c # s 3t#ft p b pSi; m o t v » ft v \ 

[0 0 0 7] BfifJ-g-fcHtrSO I ttts '>ft< i hi?-hb 
frKjj\zl±S i 0 2 *©«MMI«:^*-2tt©2;««:*l 

rroSi^^BfcftSOfiWSwiWaiXfctK 

<fe L< tt 1 n mUT*X*mm-t% r t ttttfcTBJt?*) 

[0 0 0 8] !il±.Wtm Vtc SOI *3ttt, -r^T^felCsS 
AJWIISrTISriSU ^ ©±T?r/M ^ Srf fit 5 r i: fiS 

[oo o 9] tfvxcDXotmwmmfemfc&^sy 3 

3>-^S-t©1>«0lwft^-t-5S IMOX^ZMRtlW 
*Ttg-t-<fc D (V- Kft L©ZMRT*te^fg-C(ift^ 

*tj-a:SOIlcLttiiaLfcJ:5t, ^SSem 
fcfc5 2&©£«img;KPldbte> S^©£ftJH*K#^© 

«y»3B» *3jsjt o r t> nmm * l ft tt ^ tf raa ft ^ £ v ^ 
*mwmmzmwtemm&(D&mm*m"xte r> m-tz 

1 1> > 5 ^ftTV > 2> (K. Sumiyoshi et. al, 1989 

IEDM attended paper technical digest pl65) 0 
[00 10] L^LftdSfeC©^r&(Cio^T»±. ffl&fc 

3i5*>9. ±ISISiX I t , fc:tfa$tT,Tv^^v'y ayt->y 
3 vgrtfcBS t <olw©W»it«H:ttft i o o i%mm La>ft 



xft9st-t5<»\*i¥ft\cmmbnx.z>o w»-e4<vy = 

[0011] 

I36W#»ifeUJ: 5 t LT ^-5 US] JiLBzfc^fc J: 5 
5SOI S«£r£*tt J: < 

CSffiBHiisint v ^ 5 ft H <D mm $> o fc 0 

[0012] (^pj©s«)) ±.m<Dfgm&* 

9 -S-fc-frSfeic i o xMffcTZ r £ -ciUfllffitt so IS 
fitSKttSIS^SOS^ SIMOX©M£9# 
S ^^*^©^»*ft=Sr«tt-r 5 r i 5r e ft t LTV n 

t> -So 

[0013] 

5lSi, ^TLSC^Ufc-SSit-vy 3^^g» 

xfi t v y 9 xxizm^m&mm&ifr txit *» -e-*>*5 

0 2 Srij*^i:-r5SW^14StSi««ffl-efltt) 

[0 0 14] *^W©¥^^#l^-©^St*&tt. 

3V^SStS©>t*'©ffi©*^&-^*i'(t:^t-«fci3 
^KKit-rZT.nt, K#7LK'[bUfc*an±»w^y 3^ 

ms!gf B ^5r^t o ^^v'-v/vfie;ft-rsxmi:x *^tr^ 
;n?rs i o 2 *=tsfc»i:-rsjiw«wta;«tifi*«i 

Tflfi 9 5 X@ t , huIE yy?*X IZm'SfMte.ffim 

*#B&ZMtx.\f ^^v'-V/V'SSr^BI-r^xmSr^A/ 

T% ^OfftitStOtW. " 

[0 0 15] *»W«>i|£i»«c*^-©^K*i5fett, 
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[0 0 16] *|gPJro^^^-(0^5!i*fef4, 
bo 

[0 0 17] 

^rmzm^zt. *#a«i#?LK-cttifij.i o©5m 

So 

[00 18] hb— OW^tttt, ^f^drv'-Y/l'^*# 

ttftttSr^rt-s s o 1 s«dsitwc# 

[0 0 19] *»WfcJ;tbtf» ^TLKv^y 
fc^&Jf £!W!&CD3$Jg (membrane) i L> rtb^rg^ 

J; 5 fc^^c 

[0020] ^f^^rv-^/^ftetifflSff^© 
M9Ptf*£-Cfc&fcti>. ;:©flfc*Ji3:-t0>* Steffi Life 

[00-21] * fe, #?LSC v- ##*LK-i' 40 

^WS^tt*>*#£«:*Jffi Lfcili^ i/^^^tc £ 

[0022] */t»»««*oaivMcj: ymmm#>x 

[0 0 2 3] Sfc, ■3H^»ritS*ufcaitr^-*V-irA'JI 
fcSE*«lt orate. ^rib-f^-vottWSrKihi-S^yT 



5 

[00 2 4] (ISttflMRffll) «T, #3S!>!<93llfef£til#J 

[00 2 5] 111 1 (4, ^aSW©*****^^*^*© 

[00 2 6] tf> (01-1) <OXb\Z^^>]) a 
>-S« 10 0 3:NMifcj£ bT#?L«-> D=yi0lS:I 

5fc»KoW"«*flBJi©*-"et>, 01-1 b<DXb\zm 

WI&^lZs ZOfat&Hl 0~1 0 0 um<Dm%-X*£\<\ 
[0 0 2 7] - - -e^TLKv-y av-^^^fetc 

[0 0 2 8] JflSt LTPScD*^f B ->y a^X1£ 
2O0^fflft5, NSt?t^Wlit?f4^^* s . 
-&f±^S»St©K«»-IS3e*H5. mm 2 0 0&BI2- 1 

m2 0 6*Sfc 6>ttT*3!5, jg<Byf4jE©&ll«®2 0 5K: 

[0.0 2.9] 4 fc. . 132-2 tttt©«J*0S©»« Sr^-f 
it^O x EH-^i-J: 5 IE«fiifi!l2 0 5' t>*t*£2 
0 4' ^LtIft^iotl)M^il\ V^-ftulC-fr 
i7y LTV 5 ;ft <75^»a> S> £HW:ik& 

feL^. So 

[0 0 3 0] 7yi5S»«2 0 4iLm 
ig^-yge (4 9%HF)-*ffi^5,-#fi* (H2 O) Tfiir 

[00 3 1] *fc»ffiflSjdtt»K:SlE2 ooo»w»b* 

So 7/V3-/ViLT^!5'/-/W 31^/—^, T'o'* 
/— /K -f y^n/V-zHf^ffiV^ftS, 

[0 0 3 2] MI2 0 6I;ILTI4 1 7 
L"C«*£*tfcv*J:.5>te*HsK CT^tf^ (A.u) fi^ 

(p t) tf*sfflve>tb5. 

[0 0 3 3] 5E<BJcD^i 2 0 5 <Dtt©f4— /RfcfflV^ bft 
S^«W-e^*^^V^ s IKfifbft^Xtt 2 0 o-f 
TI-^e^tUit^T, 7 y 2 0 4 dSIEIg® 2 0 
5JC3t-f-Sc75T% Ell2 0 5©*II:fef7yiI® 

[0 0 3 4] IB«<kJ*Srf?5*iiftfl[tt» ft^icS'mA/ 
(4#?LK'(kLfc->y a^©^S}cA , H»3it 0 ^drv'^^ 
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< BP ft 5 < 

[0 0 3 5] iffctd (Ell -2) (C^i-XS^4o^-C, U, 

#?LfCJi 1 0 1 ±(C, Ua^ilO 
2 Sr^ v--v^ft-r So 

[0036] y 3 L-C(±¥^f B 

t ^ ^ v-y i i*i«*©flMM4 <d m ^isfBttA ! #?)H5 

0 lSw^fMfitlHD<i-tv«^i/^^ »JL<lild 

->y a y fc* t < ^ o t ofrhxh 
5„ fatso i 

[0 0 3 7] (m 1—3) icjjkirjim^^x , ^ 
t7^->-f*ll 0 2 {-ji^O^VW ^.7°D-fe^T*^T- 

[0038] (iai-4) td^-rxmi-fc^-c, ± 

1C !7 -y ^ ^-^^-ttWJig 10 35rMU 1 

1 i zmi-FZo ■ : ••■ •:" " "-" • • '' r 
[0039] v s/^fi^a-esfcLT^-c, ioo°c 

^^ftii, wimm-mxtey^;-^. ^7;yi #y 

Sjtt'-;P • ?tfy *^n— /^^;t££* 

.ris^&i^*^fc,£W^s^£ LT^-fibtuSo 3d$S«i i licM 

[0040] (mi -5) i^-rxmi-fc^T, ± 
m^Lftmmi i lti^Mi^tt, #?LfCv-y = 



[004 1] Ld>t>, m4©#?LKv'y =>>t^#TLK 

fc, 7A i&SMfcTkfiizk, 7^3-;v©S^is'fy 
^fflv^h ^#7LKi#?LKvy a^T'ttl Ocd 

[0 0 4 2] z.cDb^^-y^-yy'^H^U^^m^t) 

%kmm<p KguTjsi-tfi. o 1 t^T^ 

& \z 3i y ^ y y- £ 5 o y f- > y* £ 3 SB 9t f - * 
~>y =>-S«l 0 Oc75^*o^«$r-&tfm-&^(±. v-y 

3 >-s« i o o (ommco^mm Ltiitsw^&t 
u>\ *Lx£HMMfti o iAmmvtimM.xmm^. 

v-^/W^ftgB^l 0 2(4%if7s/®Ei:S:jj;L^VN(D-e* 
[0 0 4 3] Sfcg^cor t^7)S^, 5:»S«i 1 1 

fr^mit^m* (H 2 Q 2 ) ^T/wa-^HSSrS-frL 

mb&4>^y?->'y*&ft<z><ox\ nmz&fm^offlm* 

[0044]'ftt (mi -6) }r^-t"X@iC*JV^T, * 

Ltcm^. *s y 3 >mtwm<r>^ 1171107 zm^M 
&M<ommz.mmi'Xt3< t&\>\ v-yayitsfti 

SLPCVD^7"7X>CVD^««t5iJ\ 
jalf&S^&S©^, 7*7XvCVDtl00~ 

3 0 or©®B-c*g«-r5roaW3: uv\ tfe^yri 

*sjf* UV\ /<5 y 71 1 0 7f4!&TLt>&^-ef4&< , 

[0 0 4 5) (mi -7) {c^-t-xa^tj^-r, @ 

fc^y 71 1 0 7ffiSrS i O2 

ttstsi 1 ot*»$-ar.5c mw&m&m&i 1 o«^ 

a» SE*»J1 0 BttftS^^^t^tiW - 
[0 0 4 6] *#Ufc«tcStS±flsS:J!nUI!lL, 
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(6) 



[00 4 7] *^BjT*tt*^^fiKS 1 0 2 1 0 

8T-g»tl 1 OdS^LTV^^ ^*#J£-fflW<£ 

t\, o4 0g«il0 2©Ii m^M&lsX^ 
ftWlUI) t^BJ^ttatgl 10(7)#ffili, 

vy a^&ilf^&^&V^^TIig-efc^o 

4£1 1 0 till 0 2©#ICfc1j-5*ife^fcfct* 

[0 0 4 8] *fc7Km^-a-(4, «f»i-?.#ffi<07K*IST- 20 

(-h) tm.mw.i- (-o-) ^©?i^-c-fc?)Co-c% m 

«il 0 2 i:SP^i^'t4S«l 1 0*®mt$*£Z>w\ 

[0049] -f&mzf$Mm<oumtfm 
7fc-ej&*u *ofettilil^Lfc->77-^ (s i 

-O-Si) Sr?^J«i-5fc»-e*)5. L*»L/jC*s5>*« 

5CtM5o 30 o"Ca*©JR«yi« t **tS# J: 9 

- £;Jx6o . • - •■ • 40 - 

[0 0 5 0] 

mmmw (idkMi) o^tiaixtfH2*ffl^-c 

[0051] (01-1) t-^i-XSJCjol/^T, 2 00 
5^ni/©ff*Sr«Fofc4^>"^PSI (10 0) 
■>!l3yIS (0. 1~0. 2 0cm) 10 05:ffll 
u rnsria 2 - l-K^I" «fc y h ltk 

fcjfc&frfr^ 11 - 1 b<DX P^^TLKv-y 3 VI 0 
1 <M#fc. r(D^F©^2 0 4tt4 9%HF^Srffl so 



/0 

V\ t»Sl410 0mA/cm2 T-foofc 0 f 
<D&f<D£lLKik&&.te8. 4Mm/min. -e&>9, 2 
0 0 M m(OJ¥^$r»ofcPS (10 0) VllaViStt 

[0 0 5 2] (01-2) tC^-rXSJCfc^T, P 

S (ioo) #?LK> / y 3 vSfi ioi c v Dfetc 

i9, mtefi^y 02*0. 5mnxW^> 

[0 0 5 3] 

&mit* : S i H 4 /H 2 

^11: 0. 6 2/1 4 0 (1/min) 

m. I : 7 5 0^ 

EE j]:80Torr 

J5)cftj$S:0. 12Mm/min. 

jWC (01-3) ld^-f-I@tC*5V>T, aif^^^^/V 

[0 0 5 4] (01-4) lC^-rxm^*5V^T, 3K 

i^hcy!7y^710 3 SrlHT-^J&ffi 1 0 9± 
\zm<9, 4^yf©->'!) ^yjdisi i i &m*1&J& 
Mi o gicis^-a-^-frfc, . 

[0 0 5 5] (01-5) tC^-t-X@{C*5VT, ± 

H^l 0 1 ©#-£riIiR#)l-^ yf-^rvito ^<Db% 

HF : H2 0 2 : C 2 H5 OH= 5:25:6 
1 . 6 11 vci/m i h'.'~ '". v """ ' 

X'h^tc «ot2 O OMmO#MS5^!4/» 1 2 5 

1-yy =>>-g l 0 2O^-y^-^i/iiSf±0. 000 6 m 

[0 0 5 6] JifetC (01-7) {C^-fXmt-fc^T, ± 

(1:1:5) A#MFK-C1 O^mtHs^U $5>fc«* 
T*yy^LtS:I^*fcf> IH^©Sfe#SrfTofc4^ V 
f©^7^SS ()f^4 0 0Mm) 1 1 0 i:, l^t&v' 
y =1 yfi.o 2 t Sr^y-r-5: K3R»JIBS5*JW 1 0 8 

5 0ttJDiL> «7 j/^^ 1 0 3&mkLfrk^*>X3i 
^FStEl 1 1 Srffit«?B^v>fc 0 
[0 0 5 7] -t LT^T-^ffi 109 C0*S^@ LT 

[005 si- jsiw. mm±ftifrm&±^mMi&MA - 
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10 0 5 9] (HJ£0iJ 2) El 3 14. *-WR<T>% 2 <D%m 

[0 0 6 0] (83-1) tC^-rX@tC*5^T. 3 00 
M m<Off^£#ofclWPO. OlQ-cm(DPl (1 
oo) vy 3ySS3 o ozmMv. -?rtf>*ffil::gn ^ 
ifcW t IBIfiftic: LT#?LKS 3015:30^ m<Dm^M 

[006 1 ] <WC (El 3 -2) (CTF-Tlfit-^-C. # 

hivtcmm<o^iLKM(omm^m 1 Juki** pmric 

iW^^t^I3 0 2?rO. 5 m m<Df9.&~K : &f& L 
[00 6 2] jfcfc (EI 3 -3) ICTjH-IflK&l^-C. * 

teas i iwj fc pi«©*^-atnt^-iii»*3i =*■ 

/VI3 0 2tc^Lfc„ 

[0063] jjcic (ei 3 -4) izm-rxm^^^x^ m 

fe, iu-i? Kay>7 y 3 0 3 Sr^^F^B3 0 9_h 
KM 9, ■4'fyf©'/'!) sy$#Si3 1 1 3r§!t^/& 
ffi3 0 9 tegs 9 fco 
[0 0 6 4] (EI3-5) t^-rigt-Jb-V^T, * 

3 0 OflSSr»l*eWF*«fe»-i 2 8 0 M mi 
§U #7LKffi«3 0 1 Sril±l$«fc„ i^trroSS 

[0 0 6 5] fcfc: (El 3 -6) (^i-X@{CioV^-C, % 

t±jBi untie lt, aws«±^«*** 

[ o o 6 6] " 3 ) StOT l Sfffl v w * 

[0067] Ell-l*^l-3* XtZ, H 1 HJte0iJ t 
El CIS i: Lfc, 
[0 0 6 8] Kkfc (El 1-4) tC^-riSl-*3V>T, * 

■>-Ft©7 ;t ;-;^«i o 3^Wi 

0 9±.\cte<9, siu^yfcv-Uay^SSi i i 

[0 0 6 9] (Ell -5) (C^-Me{C*5V>T, ± 

[0 0 7 0] mz (El 1-6) tftISt*3V^> # 

My^yi o i ^iyfy^^^;tiaots 

ot->!J3y|«10 75:0. 0 5/imitaLfc. « 
W?figf4 2 2 0V.xn^fc. 

[0071] (ei 1-7) ic^-rxsicifc^T, ± 
rex^ic i u #e>tufc&ms:-4 ^(Dmm^mm 1 

1 OtV^ytfll 0 7Wt*tfV4 5 KWflg^^ 
*#ll 0 8£ffl^Tlg»Lfc 0 ^UfcStg^3 5 0t 



12 

\z.im^t&&h. m^j&tfmi o 1 1 

[0 0 7 2] ^ITS^ffil 0 9{caofc7^/- 
frZkffimi 0 3Srv J ^aciy ^V'f'T-gtefrU KlC^o 
fc7i/-^*l«i7'7X-7-t?7yyy^L > SSS 

[0 0 7 3] HlCffl&±tf*ofc[H&±{c?i£iSi£*tALs 
[0 0 7 4] *fc±jffiUfc#*KSWfc*J^-CH:, 
[0 0 7 5] 

j&£Hfc*^A/I£^!&©Jil8£ (membrane) £ U 

tm^nmm^m-r^t^^o^mzx^x, mwm 

[0 0 7 6] *^l8cD±fc?.^*»±, ^fc?**v'-V/M& 

tro^tftfflUso i m<v$&Jfftfthm£>x&)-xh 
ZZbt, #7LK^y ayi^Lf-y!) =«v{c43Jt5 

b ^3S#^C»* # n{c J: 15 H^jJSffift f Sit* 
[0 0 7 7] f fe^ffilCiotftfeWcSO I iili 

m.mmmiBi'&zYEnirz&mzmi'Xh. m^sos 

.40 . [.0ffi©fB^*lftMl- • • : 

[Eli] JBaltifiWtiSiNW**^© 

[02] -^y 3^a£tR*#7LKi-5BSI©«»»W0-e*)- 

[El 3] *«W©*2Sat«KU:S i t i *#* : F-Of^l4*' 
jfe©lSSrtttWi-5fc»W^W»fffilE|-Cfc5. 

[Ei4] #?ii-yy ay't^ai -yy = y©iyf y 

^iiSJtSr^-fEI-C'feS,- - ■■- ■■— • 

50 1UU, ZUU, OUU 
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(8) 



10 1, 

10 2, 
10 3, 
10 7 
10 8, 



13 

3 o i &niuki,it*y)) a^s*. 



3 0 2 
3 0 3 

/<]) Tl 
3 0 8 



i 
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1 0 9, 3 0 9 XfiHT^J&S 

110, 310 mmm^wsi 

111, 3ii xntmm 

2 04, 204' x^f y^fg 
2 0 5, 2 0 5' 

2 0 6, 20 6' 



[01] 



i 1 - la 



I,-, 



1-3 



1-4 




1-5 



1-7 
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'309 
-302 
"301 

-300 



3-4 
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[fctj@£#^§-] #H¥4 — 4 19 4 2 

H01L 27/12 
// H01L .21/02 
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[ftWB] «10^7tl6B 
[ftiEl], 

[*fjEf*9§] 
l«fflF»#©*&lffl] 

lit, 

iwajn^-asjB* $ tbfc^ t-^ ^- v-^ /we £ . &<oj&ijM£ 
urn v y * * x ttf^smmtss mmx tmw. s * a 



& t Ifi 9 3 X*l i: , 

[i»*94] KrlB^TLK^y ="J^B5£2^»±, 
XVftoZh t i-5S»*« 1X1*2 

[1*#J£6 ] HufEte©^ttS«^ S i 0 2 £X/&# 

twangs] '>U3^mfea3E*g±tc»7i .g'>u 
%SdLg^ll&flMfll&M^£MfiS±£XM2^ 
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PURPOSE: To provide a method of manufacturing a high performance 
SOI substrate which may be applied for manufacture of a large scale 
integrated circuit to form a silicon single crystal thin film on a 
transparent insulating substrate with a sticking method. 
CONSTITUTION: A porous silicon 101 is formed by anodizing the entire 
part of a silicon single crystal substrate 100 and elements are formed 
on an epitaxial layer by epitaxially growing a silicon single crystal thin 
film 102 on the one surface thereof. An element forming surface 109 is 
stuck to a supporting substrate 1 1 1 with wax to selectively etch the 
porous silicon 101. Next, after an epitaxial layer forming elements is 
bonded with a transparent insulating substrate 1 10 mainly consisting of 
Si02 using a bonding agent 108, the wax 103 is heated and softened to 
separate the supporting substrate 1 1 1 from the epitaxial layer forming 
elements. 
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. * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] The process which porosity-izes the whole silicon single crystal substrate, and the process 
which grows a silicon single crystal thin film epitaxially on this porosity-ized 1 front face, The process 
which forms a component in this epitaxial layer, and this component forming face The support substrate 
of arbitration, The process stuck through a wax or thermoplastics, and the process which carries out 
etching removal of the porosity silicon part of said stuck substrate alternatively, The process which 
sticks the epitaxial layer in which said component was formed with other insulating substrates and 
adhesives. The production approach of the semiconductor device characterized by including the process 
which separates the epitaxial layer in which said support substrate and said component were formed by 
dissolving or softening said wax or thermoplastics. 

[Claim 2] The process which porosity-izes the surface of the field of one of the two of a silicon single 
crystal substrate, and the process which grows a silicon single crystal thin film epitaxially on this 
porosity-ized front face, The process which forms a component in this epitaxial layer, and this 
component forming face The support substrate of arbitration, The process stuck through a wax or 
thermoplastics, and the process which carries out etching removal of said porosity silicon part 
alternatively after polish removes said silicon single crystal substrate part, The process which sticks the 
epitaxial layer in which said component was formed with other insulating substrates and adhesives, The 
production approach of the semiconductor device characterized by including the process which 
separates the epitaxial layer in which said support substrate and said component were formed by 
dissolving or softening said wax or thermoplastics. 

[Claim 3] The production approach of the semiconductor device according to claim 1 or 2 characterized 
by including the process which prepares the barrier layer which prevents diffusion of movable ion 
between the epitaxial layer in which said component was formed, and said adhesives. 
[Claim 4] The selective etching of said porosity silicon section is the production approach of the 
semiconductor device according to claim 1 or 2 characterized by carrying out with fluoric acid, hydrogen 
peroxide solution, and the mixed etching reagent of an alcoholic system. 

[Claim 5] The production approach of a semiconductor device according to claim 1 or 2 that said 
porosity-ized process is anodization. 

[Claim 6] An insulating substrate besides the above is Si02. The creation approach of the 
semiconductor device according to claim 1 or 2 characterized by being the transparence insulation 
substrate used as a principal component. 

[Claim 7] The production approach of the semiconductor device according to claim 1 or 2 characterized 
by sticking without minding other insulating substrates and said adhesives for the epitaxial layer in which 
said component was formed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the production approach of a semiconductor device 
created by the single crystal half conductor layer on translucency insulating material substrates, such as 
glass, of being suitable for high efficiency, a high performance electron device, an integrated circuit, etc., 
in more detail about the production approach of the semiconductor device on an insulating substrate. 
[0002] 

[Description of the Prior Art] Formation of the single-crystaHsilicon semi-conductor layer on an 
insulating material substrate was widely known as a Silicon on Insulator (SOI) technique, and by the 
silicon substrate of the bulk which produces the usual silicon integrated circuit, since this substrate has 
many dominance points which cannot reach, many researches have accomplished it. that is, 3. stray 
capacity which 1. dielectric separation is easy for, and is excellent in the possibility of high integration 
and 2. opposite radiation resistance using a SOI technique decreases — having — the possibility of 
improvement in the speed, and 4. — a well — the possibility of the perfect depletion mold field-effect 
transistor by the formation of 6. thin film which can prevent 5. latch rise which can skip a process, and 
the dominance point of ** are acquired. In order to realize many advantages on the above device 
properties, various researches have been done about the formation approach of SOI structure over the 
past dozens of years. These contents are summarized in reference, such as Special Issue:"Single- 
crystal silicon on non-single-crystal insulators";edited by G.W.Cullen, Journal of Crystal Growth, volume 
63, no 3, pp429 - 590(1983). 

[0003] It is SOS (Silicon on Sapphire) which is made to carry out hetero epitaxy of the silicon film by 
CVD (chemistry gaseous-phase method), and forms single crystal sapphire on a substrate in ancient 
times as an example to which research was advanced to the level which a silicon layer is a single crystal 
in many SOI techniques, and can form a certain amount of integrated circuit. It is known and a success 
temporary as a SOI technique which matured most is stored. However, in this technique, a lot of crystal 
defects arise by the grid mismatching of a silicon layer and a substrate silicon-on-sapphire interface, or 
aluminum mixes from silicon on sapphire to a silicon layer, and the breadth of that application is barred 
by the reasons of the expensive rank of a substrate and the correspondence to large-area-izing being 
behind what. 

[0004] The attempt in which SOI structure will be realized based on a silicon substrate, without using 
silicon on sapphire is performed comparatively at recent years. For example, they are ZMR, SIMOX, 
lamination SOI, etc. 

[0005] ZMR (Zone Melting Recrystallization) is Si02. It is a single-crystal-silicon layer by the melting 
recrystallization which prepared opening in a part of single crystal silicon substrate covered with the film, 
it was completed, irradiated energy beams, such as an electron ray and laser light, at the amorphous 
substance or polycrystalline silicon layer deposited on it, and made the single crystal substrate side of 
opening seed Si02 It is made to grow up upwards or a melting field is scanned to band-like at a 
cylindrical heater. Although the comparatively large-scale integrated circuit is also made as an 
experiment by this approach, there is nothing very much for many crystal defects, such as a subgrain 
boundary, to still remain, and create a small number of carrier-device. Moreover, many technical 
problems are held in respect of a controllability, productivity, etc. 
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[0006] On the other hand, SIMOX (Seperation by Ion Implanted Oxygen) is Si02 by the ion implantation 
of the oxygen in a silicon single crystal substrate. It is the approach of forming a layer. Since this 
technique has a silicon process and good adjustment, it is current but the technique of having matured. 
However, Si02 It is oxygen ion in order to form a layer 1018 ions/cm2 Although it is necessary to also 
pour in the above, the impregnation time amount is huge, it cannot say that productivity is high and 
wafer cost is high. Furthermore, many crystal defects remain and have not resulted in sufficient quality 
which sees industrially and can produce a minority carrier device. 

[0007] lamination SOI — at least — either — one of the two — Si02 etc. — after sticking two 
substrates which have an insulator layer and heat-treating them in mirror planes, substrate of one of 
the two is ground, and it leaves a thin film on an insulator layer In this case, the precision of polish 
poses especially a problem and it is very difficult to grind the single crystal substrate which usually has 
the thickness of hundreds of micrometers to several micrometers or 1 micrometer or less to the 
homogeneity within a field. Moreover, when one of the two is dissimilar-material substrates, such as 
glass, and heat-treating, destruction of a substrate, exfoliation, etc. will take place [ although both the 
substrates to stick should just be silicon substrates, ] by the difference in both coefficient of thermal 
expansion. 

[0008] Although all the SOI structures explained above are the techniques developed for the purpose of 
production of a high performance device which was described previously, on the other hand, a silicon 
single crystal thin film is formed on a transparence insulating material substrate, and the attempt which 
is going to give functionality to the device itself by producing a device on it in addition to high- 
performance-izing is made. 

[0009] In order to form a silicon single crystal thin film on a transparence insulation substrate like glass, 
in SIMOX and ZMR depending on the silicon substrate itself which was mentioned above, it is impossible 
(although it is not impossible in ZMR without seed, control of bearing and the fiber of single crystal 
nature are difficult), and it is lamination SOI that there is only possibility. However, even if it made it 
lamination SOI, as it mentioned above, some two dissimilar-material substrates are very difficult for 
thickness to stick by the difference in a coefficient of thermal expansion also with hundreds of mutual 
micrometers. Then, from a viewpoint of being satisfactory, if it does not heat-treat even if a coefficient 
of thermal expansion is different, after forming a component in the usual process on a silicon substrate, 
the substrate itself is ground from the rear face of a silicon substrate, it leaves only the surface which 
has formed the component, and the technique of sticking this thin film on a transparence substrate 
using the adhesives of transparent resin is released (KSumiyoshi et.al, 1989 IEDM attended 
paper:technical digest pl65). 

[0010] However, in this approach, in case it thin-film-izes, the selection polish which used silicon oxide 
as the stopper is used. A polish technique has a trouble in precision, as mentioned above, and although 
described also into the above-mentioned paper, there is a polish velocity ratio between silicon and 
silicon oxide only about about 100 times. Therefore, there is no distribution of thickness and it can be 
said that it is very difficult to produce a uniform thin film by polish. Similarly a selection ratio cannot 
fully take about the selective etching using the high-impurity-concentration difference in not polish but 
a silicon substrate. 
[0011] 

[Problem(s) to be Solved by the Invention] As stated above, by the conventional approach, it has still 
come to attain the technique in which the SOI substrate which is sufficient for producing a high 
performance electron device can be offered with sufficient productivity. Moreover, SOI structure was 
formed on the transparence substrate and there were troubles, like ED is further late about what gave 
functionality to the substrate itself. 

[0012] In order that this invention may cancel an above-mentioned trouble, (The purpose of invention) 
On insulating substrates, such as a transparence insulation substrate It makes it possible to produce a 
highly efficient nature SOI substrate by forming a silicon single crystal thin film which a substrate and a 
coefficient of thermal expansion are large, and is different by the lamination method. And also in case a 
large-scale integrated circuit is produced, expensive SOS, the alternative ******** highly efficient 
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semi-conductor substrate of SIMOX, and its production approach are also aimed coincidence at offering 

the production approach of the semiconductor device made possible. 

[0013] 

[Means for Solving the Problem] The production approach of the semiconductor device of this invention 
as The means for solving a technical problem mentioned above The process which porosity-izes the 
whole silicon single crystal substrate by anodization, and the process which grows a silicon single crystal 
thin film epitaxially on this porosity-ized 1 front face, The process which forms a component in this 
epitaxial layer, and the process which sticks this component forming face through the support substrate, 
the wax, or thermoplastics of arbitration, They are the process which etches a porosity silicon part 
alternatively, and the epitaxial layer in which said component was formed Si02 The transparence 
insulation substrate used as a principal component, and the process stuck with adhesives, The process 
which separates the epitaxial layer in which said support substrate and said component were formed is 
included by dissolving or softening said wax or thermoplastics. 

[0014] Moreover, the process at which the production approach of the semiconductor device of this 
invention porosity-izes the surface of the field of one of the two of a silicon single crystal substrate by 
anodization, The process which grows a silicon single crystal thin film epitaxially on this porosity-ized 
front face, The process which forms a component in this epitaxial layer, and the process which sticks 
this component forming face through the support substrate, the wax, or thermoplastics of arbitration, 
The process which etches a porosity silicon part alternatively after polish removes said silicon single 
crystal substrate part, It is the epitaxial layer in which said component was formed Si02 The 
transparence insulation substrate used as a principal component, and the process stuck with adhesives, 
It considers as the means including the process which separates the epitaxial layer in which said support 
substrate and said component were formed by dissolving or softening said wax or thermoplastics. 
[0015] Moreover, the production approach of the semiconductor device of this invention includes the 
epitaxial layer in which said component was formed, and the process which prepares the barrier layer 
which prevents diffusion of movable ion between said adhesives. 

[0016] Moreover, the production approach of the semiconductor device of this invention performs 
selective etching of said porosity silicon section with fluoric acid, hydrogen peroxide solution, and the 
mixed etching reagent of an alcoholic system. 
[0017] 

[Function] This invention uses two important physical characteristics which porosity silicon has. One of 
them is the etching property of porosity silicon. Usually, although silicon is hardly etched by fluoric acid, 
etching of it is attained by porosity-izing. And if fluoric acid, hydrogen peroxide solution, and the mixed 
etching reagent of alcohol are used as shown in drawing 4 , in nonvesicular and porosity, 5 power twice 
thing etching velocity ratio of about 10 will be obtained. Therefore, in a controllability, selective etching 
becomes good for homogeneity possible also with the thin film around 1 micrometer. 
[0018] Another property is an epitaxial growth property. Porosity silicon is maintaining single crystal 
structure as the crystal structure, and the hole of dozens - 100A of numbers exists in high density 
ranging from the front face to the interior. The epitaxial layer which grows up to be this front face has 
the property that crystallinity equivalent to the epitaxial layer on a nonvesicular single crystal substrate 
is acquired. Therefore, since a single crystal thin film equivalent to the epitaxial layer on a single crystal 
silicon substrate reliable as a barrier layer is used, the SOI substrate which has the crystallinity which 
was excellent compared with the conventional SOI substrate can be offered. 
[0019] According to this invention, a component is formed in the single crystal layer which grew 
epitaxially on porosity silicon. The single crystal layer by which component formation was carried out is 
made to hold to a 1 ****** substrate with a wax etc. By the approach of using as an independent thin 
film (membrane) the single crystal layer by which component formation was carried out by carrying out 
selective etching of the porosity part, pasting this up with a transparence insulation substrate using 
adhesives, and separating a support substrate with a wax etc. The electron device of high performance 
and highly efficient nature can be easily produced now on a transparence substrate. 
[0020] Moreover, since control of thickness distribution is easy for an epitaxial growth phase, what also 
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has very uniform thickness distribution of the SOI layer which used this growth phase as it was is 
obtained. 

[0021] Moreover, since the etching velocity ratio in porosity silicon and nonvesicular silicon is very large, 
compared with removal by the selective etching using the conventional selection polish or a high- 
impurity-concentration difference, the controllability of etching improves by leaps and bounds. 
[0022] Moreover, implementation can produce now easily the very difficult silicon single crystal thin film 
device on a transparence insulation substrate by the difference in a coefficient of thermal expansion. 
[0023] Moreover, the bad influence to the component formative layer of an epitaxial layer by the 
movable ion from the adhesives on which a transparence insulation substrate is pasted up can be 
prevented by preparing the barrier layer which prevents diffusion of movable ion between the epitaxial 
layers and adhesives with which the component was formed. 

[0024] (Example of an embodiment) The example of an embodiment of this invention is hereafter 
explained with reference to a drawing. 

[0025] Drawing 1 is a typical sectional view explaining the flow of the process of the production 
approach of the semiconductor device of this invention. 

[0026] First, anodization of the single crystal silicon substrate 100 is carried out like ( drawing 1 1 ), and 
porosity silicon 101 is formed. The whole substrate is sufficient as the field porosity-ized at this time 
like the single-sided surface layer of a substrate, and drawing 1 1 b like drawing 1 1 a. When porosity- 
izing only a single-sided surface layer, the field is good by the thickness of 10-100 micrometers. 
[0027] In addition, the silicon substrate of drawing 2 is briefly explained here using the porosity-ized 
equipment explanatory view about the formation approach of porosity silicon. 

[0028] The single crystal silicon substrate 200 of P type is first prepared as a substrate. Also with N 
type, although it is not impossible, it is limited to the substrate of low resistance in that case. It sets to 
equipment as shows a substrate 200 to drawing 21 . That is, one side of a substrate is in contact with 
the solution 204 of a fluoric acid system, the negative electrode 206 is taken at the solution side, and 
the reverse side is in contact with the forward metal electrode 205. 

[0029] Moreover, drawing 22 is drawing showing the equipment of other examples of a configuration, and 
as shown in drawing, positive electrode side 205' does not care about potential at all through solution 
204', either. Anyway, porosity-ization takes place from the negative electrode side which is in contact 
with the fluoric acid system solution. 

[0030] Generally as a fluoric acid system solution 204, dark fluoric acid (49%HF) is used. Pure water (H2 
O) If it dilutes, it will be based also on the current value to pass, but since etching takes place from a 
certain concentration, it is not desirable. 

[0031] Moreover, air bubbles are generated from the front face of a substrate 200 in anodization, and 
alcohol may be added as a surfactant from the purpose which removes these air bubbles efficiently. A 
methanol, ethanol, propanol, isopropanol, etc. are used as alcohol. Moreover, a churning machine is used 
instead of a surfactant, and anodization may be performed, agitating a solution. 

[0032] About the negative electrode 206, an ingredient which is not eaten away to a fluoric acid solution, 
for example, gold, (Au), platinum (Pt), etc. are used. 

[0033] although the metallic material generally used is sufficient as the quality of the material of the 
electrode 205 by the side of forward — anodization — a substrate 200 — since the fluoric acid system 
solution 204 reaches a positive electrode 205 when made by all, it is good to also coat the front face of 
a positive electrode 205 with the metal membrane of fluoric acid-proof solution nature. 
[0034] the current value which performs anodization — maximum number 100 mA/cm2 it is — the 
minimum value must be zero. This value is determined as the front face of the porosity-ized silicon 
within limits which can do good epitaxial growth. The consistency of a porosity silicon layer becomes 
small at the same time the rate of anodization will increase, if a conventional current value is large. That 
is, the volume which a hole occupies becomes large. The conditions of epitaxial growth change by this. 
[0035] Next ( drawing 12 ), in the shown process, the nonvesicular single-crystal-silicon layer 102 is 
grown epitaxially on the porosity silicon substrate formed as mentioned above or a porous layer 101. 
[0036] Porosity silicon is maintaining single crystal structure as the crystal structure, and the hole of 



-6- 



dozens - 100A of numbers exists in high density ranging from the front face to the interior. The epitaxial 
layer which grows up to be a front face has the property that crystallinity with high dependability 
equivalent to the epitaxial layer on a nonvesicular single crystal substrate is acquired, and epitaxial 
growth is performed by Heat CVD, general reduced pressure CVD and general plasma CVD, molecular 
beam epitaxy, a spatter, etc. Although what is necessary is just to make thickness which grows the 
same with the design value of a SOI layer, thickness 1 micrometer or less is preferably good. This is 
because the light stops penetrating in case of the single crystal silicon of thickness 1 micrometers or 
more. However, the case where parts other than a component formation field are etched after SOI 
substrate production, and in the case of the device which does not think light transmission nature as 
important, especially thickness is not restricted. 

[0037] Next ( drawing 1 3 ), in the shown process, a component 109 is formed in an epitaxial layer 102 in 
the usual device process. There is no limit in the class of component, and a gestalt in any way. 
[0038] Next ( drawing 14 ), in the shown process, heating the above-mentioned substrate to suitable 
temperature, a wax and thermoplastics 103 are applied to the component forming face 109, and the 
support substrate 1 1 1 is pasted up. 

[0039] A wax is good to use what will be softened if it is solidifying at the room temperature and heats 
before and after 100 degrees C. Although thermoplastics is liquefied, it applies and a polymerization is 
carried out on a wafer, what has become sheet-like is convenient. Moreover, as for these, what is 
dissolved in organic solvents, such as an acetone and toluene, is desirable. For example, with a wax, in a 
resin ingredient besides an electron wax, a phenol system, a melamine system, a polyfluoroethylene 
system, etc. are mentioned as a high softening temperature ingredient, and a vinyl chloride and vinyl 
acetate mixed stock, a polystyrol system, etc. are mentioned as a low softening temperature ingredient. 
About the support substrate 1 1 1, a configuration, magnitude (thickness), an ingredient, etc. are the 
things of arbitration, and are not cared about. For example, if silicon (a single crystal or polycrystal is 
sufficient) is used for a support substrate ingredient, it is possible to use one support substrate 
semipermanently. 

[0040] Next ( drawing 1 5 ), in the shown process, it leaves the above-mentioned support substrate 1 1 1 
and the component formative layer, and a porosity silicon side is etched alternatively. In this case, as a 
description of porosity silicon, although ****** etching of the silicon is not carried out in fluoric acid, it 
is usually raised by porosity-izing that etching becomes possible. 

[0041] And if fluoric acid, hydrogen peroxide solution, and the mixed etching reagent of alcohol are used 
as shown in the graph which shows the etching velocity ratio of the porosity silicon of drawing 4 , and 
nonvesicular silicon, with nonvesicular and porosity silicon, 5 power twice thing etching velocity ratio of 
10 will be obtained. Therefore, in a controllability, selective etching becomes good [ a single crystal layer 
/ the thin layer around 1 micrometer ] for homogeneity possible. 

[0042] If it dips into the fluoric acid system solution the pasted-up whole substrate when the part 
etched at this time is porosity over the whole, the porosity part 101 will be etched alternatively 
altogether. When it includes a field with the single crystal silicon substrate 100 in the part etched, it is 
desirable to grind and remove only the field of a silicon substrate 100. And when the porosity part 101 is 
exposed, polish is ended, and the rest can perform selective etching in a fluoric acid system solution, in 
the case of which, carry out — since the amount of [ of the single crystal which is not porosity / 102 ] 
epitaxial growing region hardly reacts with fluoric acid, it remains as a thin film. 

[0043] Moreover, it is desirable to use the ingredient with which the support substrate 1 1 1 cannot react 
to a fluoric acid system solution easily with a natural thing. At this time, that with which the fluoric acid 
system solution mixed hydrogen peroxide solution (H2 02) and alcohols other than fluoric acid is used. 
Although the selective etching of porosity silicon is possible also for fluoric acid, a nitric acid, or the 
mixed solution that added the acetic acid to this, since some single-crystal-silicon thin films which 
should be left behind in this case are also etched, it is necessary to control time amount etc. to a 
precision. 

[0044] Next ( drawing 1 6 ), in the shown process, although adhesives are used and the component 
formative layer and a transparence substrate are pasted up next, the movable ion from adhesives may 
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have a bad influence on the component formative layer in this case. Then, when the rear face of the 
component formative layer is exposed, it is good to deposit the barrier layers 107, such as a silicon 
nitride, on the rear face of the component formative layer. Although a silicon nitride is usually deposited 
in LPCVD, plasma CVD, etc., since it is necessary to be the temperature which a support substrate, the 
pasted-up wax, and thermoplastics can bear, it is desirable to deposit in 100-300 degrees C in plasma 
CVD. Moreover, if the film thickness of the barrier layer 107 takes light transmittance into consideration, 
its thinner one will be desirable, the case where the barrier layer 107 is not necessarily indispensable 
and there are few contents of the impurity which has a bad influence on a component — being alike — 
an abbreviation is also possible. 

[0045] Next ( drawing 17 ), it is Si02 using the adhesives 108 which serve as light transmission nature in 
the shown process when it solidifies in the 107th page of the barrier layer formed on the rear face of 
the exposed component forming face 109, or this field. It is made to stick with the transparence 
insulation substrate 110 used as a principal component. The transparence insulation substrate 1 10 is 
chosen from a fused quartz, synthetic quartz, glass, synthetic resin, etc. Adhesives 108 have desirable 
resin system adhesives with if possible few contents of movable ion. 

[0046] After sticking, the whole substrate is heated, a wax or thermoplastics 103 is softened, and the 
support substrate 1 1 1 is separated. After separating the support substrate 111, when organic solvents, 
such as an acetone, dichloromethane, and toluene, fully wash residue, such as a wax left behind to the 
component forming face 109, or it cannot finish taking completely only by washing, plasma ashing etc. is 
performed, and the component of the SOI structure on a transparence insulation substrate is obtained. 
[0047] Although the component formative layer 102 is pasted up on the transparence substrate 1 10 with 
adhesives 108 in this invention, even if it does not use adhesives, it is not impossible to paste up a 
substrate and the component formative layer. That is, especially even if it made it only stick, unless 
external force is applied, the same handling as the usual silicon substrate is possible for the rear face 
(side which does not form the component) of the component formative layer 102, and the interface of 
the transparence insulation substrate 1 10. This is for the hydrogen bond in the interface of a substrate 
1 10 and a thin film 102. Hydrogen bond becomes so strong that the surface smoothness of a substrate 
and a thin film is so high that the adhesion of an interface is high since it is intermolecular association. 
Therefore, in order to raise the adhesion of a substrate and a thin film, an effective means also puts a 
uniform pressure by a weight etc. from on a substrate. 

[0048] Moreover, since hydrogen bond is the attraction between the hydrogen atom (- H) of the 
interface to stick, and an oxygen atom (-0-), it can heighten bonding strength considerably by 
performing surface treatment so that it may be easy to perform hydrogen bond and it may become by 
the final process of washing before sticking the component formative layer 102 and the transparence 
insulation substrate 110. However, since hydrogen bond is not so strong association, if stress is applied, 
the component formative layer will exfoliate immediately. Then, heat-treating what is stuck by hydrogen 
bond, and strengthening bonding strength is also considered. 

[0049] The more the temperature of heat treatment is generally high, the more the bonding strength of 
an interface becomes strong. When this becomes about 200 degrees C or more, it is for forming silanol 
association (Si-O-Si) which both the atoms of hydrogen and oxygen that were carrying out hydrogen 
bond dehydrated in the form of H2 O, and condensed after it. However, at the process of this invention, 
since a component will be formed first, performing heat treatment of 400 degrees C or more finally 
causes destruction of a component, and it becomes difficult. Therefore, heat treatment till around 300 
degrees C will be allowed. Since it is extent which gained in bonding strength a little from hydrogen bond 
in case of heat treatment of about 300 degrees C, when not using adhesives too, it is restricted to 
operation which does not require external force. 
[0050] 

[Example 1] (Example 1) Next drawing 1 and drawing 2 are used, and the detail of the 1st concrete 
example of this invention is explained in order of the process of drawing. 

[0051] In the process shown in ( drawing 1 1 ), the 4 inch P type (100) single crystal silicon substrate 
(0.1-0.2-ohmcm) 100 with the thickness of 200 microns was prepared, it set in equipment as shows this 
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to drawing 21 , anodization was performed, and porosity silicon 101 like drawing 1 1 b was obtained, the 
solution 204 at this time — 49%HF solution — using — current density — 100 mA/cm2 it was . And the 
porosity-ized rate at this time is 8.4micrometer/min., and, as for the P type (100) silicon substrate with 
the thickness of 200 micrometers, the whole was porosity-ized in 24 minutes. 

[0052] Next ( drawing 12 ), in the shown process, 0.5 micrometers grew the single-crystal-silicon layer 
102 epitaxially with the CVD method on the P type (100) porosity silicon substrate 101. The deposition 
conditions are as follows. 
[0053] 

used gas: — SiH4 / H2 quantity-of-gas-flow: — 0.62/140 (Wmin) 

** whenever: — 750-degree-C ** force: — 80Torr growth rate: — 0.12 micrometer/min 
Next ( drawing 13 ), in the shown process, with the switching transistor for liquid crystal displays, the 
usual semi-conductor process was used and the circuit for a drive of a pixel was formed around it at the 
epitaxial layer. 

[0054] Next ( drawing 14 ), in the shown process, heating the substrate with which the component was 
formed on a hot plate, the electron wax 103 is applied on the component forming face 109, and the 4 
inches silicon support substrate 1 1 1 was stuck on the component forming face 109. 
[0055] Next ( drawing 15 ), in the shown process, the above-mentioned lamination substrate was dipped 
into the selective etching solution, and only the porosity part 101 was etched alternatively. An etch rate 
[ as opposed to the presentation of an etching solution and porosity silicon this time ] is HF:H 202. : C2 
H5 OH=5:25:61.6 micrometer/min 

It came out. Therefore, the 200-micrometer porosity part was altogether etched in about 125 minutes. 
Incidentally, the etch rates of the single-crystal-silicon layer 102 at this time are 0.0006 
micrometer/hour, and remained, without hardly being etched. 

[0056] Next ( drawing 1 7 ), in the shown process, a hydrochloric acid / hydrogen peroxide solution / 
water (1:1:5) mixed solution washed the sample obtained according to the above-mentioned process for 
10 minutes, and after carrying out the rinse and making it dry with pure water further, the 4 inches glass 
substrate (thickness of 400 micrometers) 1 10 which performed equivalent washing, and the single- 
crystal-silicon layer 102 were pasted up using the polyimide system resin adhesives 108. The pasted-up 
substrate was heated at about 150 degrees C on the hot plate, and the support substrate 1 1 1 was 
removed in the place which the wax 103 softened. 

[0057] And in order to remove completely the wax which remains on the front face of the component 
forming face 109, the above-mentioned substrate was washed with toluene and the SOI substrate with 
which the component was formed in the single-crystal-silicon thin film on a transparence insulation 
substrate was obtained. 

[0058] Furthermore, packaging of the liquid crystal was enclosed and carried out on the done circuit, 
and the liquid crystal display of a light transmission mold was produced. 

[0059] (Example 2) Drawing 3 is the typical sectional view showing the flow of the process of the 
method of producing the semiconductor device by the 2nd example of this invention. The detail of the 
2nd concrete example of this invention is explained in order of the process of drawing using drawing 3 . 
[0060] In the process shown in ( drawing 31 ), the P type (100) silicon substrate 300 with the thickness 
of 300 micrometers of resistivity 0.01 ohm-cm was prepared, and the porous layer 301 was formed in 
the front face like the 1st example at the thickness of 30 micrometers. 

[0061] Next ( drawing 32 ), in the shown process, the epitaxial layer 302 was formed in the front face by 
the side of the porosity of the obtained substrate like the 1st example at the thickness of 0.5 
micrometers. 

[0062] Next ( drawing 33 ), in the shown process, the component same next and electronic circuitry 
same next as the 1st example were formed in the epitaxial layer 302. 

[0063] Next ( drawing 34 ), in the shown process, heating the substrate with which the component was 
formed on a hot plate, the electron wax 303 is applied on the component forming face 309, and the 4 
inches silicon support substrate 31 1 was stuck on the component forming face 309. 
[0064] Next ( drawing 35 ), in the shown process, about 280 micrometers of the single crystal substrate 



-9- 



300 sides were ground by the mechanical grinding method, and the porosity field 301 was exposed. Then, 
this substrate was dipped in the same fluoric acid system etching reagent as the 1st example, and only 
the porosity field 301 was etched alternatively. 

[0065] Next ( drawing 36 ), in the shown process, the rest produced the liquid crystal display on the 
transparence substrate completely like the 1st example. 

[0066] (Example 3) The detail of the 3rd concrete example of this invention is again explained in order of 
the process of drawing using drawing 1 . 

[0067] Drawing 1 1 to 1-3 considered as the same process as the 1st example. 

[0068] Next ( drawing 14 ), in the shown process, heating the substrate with which the component was 
formed on a hot plate, sheet-like phenol system resin 103 is stuck on the component forming face 109, 
and the 4 more inches silicon support substrate 1 1 1 was stuck. 

[0069] Next ( drawing 1 5 ), in the shown process, the above-mentioned lamination substrate was dipped 
into the selective etching solution, and only the porosity part 101 was etched alternatively. 
[0070] Next ( drawing 1 6 ), in the shown process, 0.05 micrometers of silicon nitrides 107 were 
deposited on the rear face of the component forming face 109 exposed by having etched porosity silicon 
101 by plasma CVD. Deposition temperature was performed at 220 degrees C. 

[0071] Next ( drawing 1 7 ), in the shown process, the 4 inches fused-quartz substrate 1 10 and the 
107th page of a silicon nitride were pasted up for the sample obtained according to the above- 
mentioned process using the polyimide resin system adhesives 108. The support substrate 111 was 
removed from the component forming face 109, heating the pasted-up substrate at 350 degrees C. 
[0072] And the phenol system resin 103 which remained in the component forming face 109 was washed 
in dichloromethane, ashing of the phenol resin which remained further was carried out with the oxygen 
plasma, and that by which the component was formed in the single-crystal-silicon thin film on a 
transparence insulation substrate was obtained. 

[0073] Furthermore, packaging of the liquid crystal was enclosed and carried out on the done circuit, 

and the liquid crystal display of a light transmission substrate mold was produced. 

[0074] Moreover, in each example mentioned above, although the light transmission nature insulating 

substrate was used, not restricting to the substrate of light transmission nature is clear. 

[0075] 

[Effect of the Invention] A component is formed in the single crystal layer which grew epitaxially on 
porosity silicon as explained in full detail above. The single crystal layer by which component formation 
was carried out is made to hold to a 1 ****** substrate with a wax etc. By the approach of using as an 
independent thin film (membrane) the single crystal layer by which component formation was carried out 
by carrying out selective etching of the porosity part, pasting this up with a transparence insulation 
substrate using adhesives, and separating a support substrate with a wax etc. The electron device of 
high performance and highly efficient nature can be easily produced now on a transparence substrate. 
[0076] The main effectiveness of this invention Since control of thickness distribution is easy for an 
epitaxial growth phase, Since the etching velocity ratio in that thickness distribution is also very uniform, 
and the porosity silicon and nonvesicular silicon of the SOI layer which used this growth phase as it was 
is very large, Compared with the selective etching of the conventional selection polish, the controllability 
of etching improved by leaps and bounds, therefore productivity improved, And it is that implementation 
enabled it to produce easily the very difficult silicon single crystal thin film device on a transparence 
insulation substrate by the big difference in a coefficient of thermal expansion from the former. 
[0077] Moreover, since the SOI substrate obtained by this approach was light transmission nature, it can 
be possible to design the functional device using this property, and expensive SOS and the alternative 
************** substrate of SIMOX could be offered also to the purpose which produces the large- 
scale integrated circuit of SOI structure. 
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-10- 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a typical sectional view for explaining the process of the production approach of the 
semiconductor device by the 1st and 3rd example of this invention. 

[Drawing 2] It is an equipment explanatory view at the time of carrying out porosity of the silicon 
substrate. 

[Drawing 3] It is a typical sectional view for explaining the process of the production approach of the 
semiconductor device by the 2nd example of this invention. 

[Drawing 4] It is drawing showing the etching velocity ratio of porosity silicon and nonvesicular silicon. 

[Description of Notations] 

100,200,300 Single crystal silicon substrate 

101.301 The porosity-ized silicon substrate or porous layer 

102.302 Epitaxial growth phase 

103.303 A wax or thermoplastics 
107 Barrier Layer 

108.308 Adhesives 

109.309 A component or component forming face 

110.310 Transparence insulation substrate 

1 1 1 .31 1 Support substrate 
204,204' Etching reagent 
205,205' Positive electrode 
206,206' Negative electrode 
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